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■ 1020030020755 mX[: 2003/12/30 

imx\] mms xii42^°i ssoii 2\m mm, m&\& *ii602S2i ^goii 21 

(oj) 

[^IgfSIS] 20 £ 29,000 S 

[^^tSS] 26 3 26,000 SI 

0 2 OS! 

[feJAFS^S] 22 & 813,000 S 

868,000 s 
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£ 3b 
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1020030020755 #^ 2003/12/30 

^sj. ^ ^ zl {PHASE CHANGE MEMORY DEVICE AND METHOD FOR FORMING 

THE SAME} 

JL 5L 3bb £ 3a^ ^^-1- E^t}.. 

£ 5 tfl^l S. 14b S. 3°fl ^.^^1 aV^^. 7 |<^ -^7># ^ ^ s}b ^ ncf€- ^ 

£ 15 E 16-^ b 51 3*11 J±<*|*1 ##2|- ±7.}^t ^*Rr ^Aloj]^] afs. 

311, 313, 315, 321 : 319, 327 : ^ 

325 : ^s\- #^ 320 : ^ ^ 

300 : 501 : 7]% 
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1020030020755 %^ «J*>: 2003/12/30 

503 : 71) 505s : ±ii 

505d : J^fl^l 507 : *L<$.^ 

509 : ^ sflJE. 611, 613 : 3E.£e)l*l^B sfl^i 

623 : yfl^i 

<15> t^^r *VE*fl 7^ ^ASAi, ^l^Tl]-. 7 j ^ ^ 

<16> tiV£*fl 71^ ^7>lr^ Q% ^O) ^5\<£^r nfl, t-fl o] E ^ ^ J±-f}- -fHf-ofl 4^, 3^ $1 

^ 7l<^ dil*} ^ Hl^|^ 7l^^7>S M-^r-^ ^ ^ olcf. fl^ 7l^ 4i7>Sl cfl^^^ 3 

°1 s§ (DRAM) ^ <H1^(SRAM) ^7}ol^ ; wl^j^ 7l^^7>o) tfls^^ ^3 -gsfl^ 

(FLASH) 7]^ i7>o]cf. olsq. ^-o. ^^o] 7l^ i*}l-£r t^J-s} 4^ »0" 

feSl "l"^- 7l<^ i*}^^ t!:Cf. 

<17> 21^, til^^V ^ , ojo} ^ S-^ JH^S.* 7>^>7ll Afl^-o 71 

^-^Sj- 71^ 4i7>^ 3^ ^ofl o^tb 7>1(heat)^l 2^}^ =L ^ ^7} 

£*Rr A>-g-*Vcf. ^3 o.^ ^-^^ 7fl^>^(Ge), ^aq(Sb) ^ 

"i^-g-(Te)°.5. ^3.$. S|-^-#(GST)# ^V-g-t!:^-. 
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20030020755 #^ 2003/12/30 

<18> til^^ ^-Efl^ AV^SJ. -^o. ^ £ 7] ^ q-Efvfljl, #3)2] 

°1 ^^>^o.s. ^-Efls ^*>ig zl *} 7 "|3 *i^8- #i*!-tf. ^ ^ 

<19> o}9\- ^ ^S\- Ol-g-*}- Aj-^^j. 7 |«^ ^Hl^-i ^-^S)- ^ A>o] 

2:^, ^^32f oluf. §^n]- - ^*Kr ^ ^ eg ^ ^ o| 

^-^5}- #^(o]^Hi^ ^ ^(program region) ' o}?} ^)oj o. ^ ^ 

*Vcf. o]a^v Hin^ °§<3°1 -^7} ^ ^ ^ ^Bfl# ^^§>7l sgSL 

^ ESU^ <3<*<i) Jfs^ ^oj oi 

cf. HJLZL^ ^ iE^=r ^RKg; #o]7l ^ 37l = # o] 7 ] ^ ^ 

<20> £ 1°. -f-^o] 7)^ 7fl^O. S ^£o|cf. £ loflA^| ^^Jr 

11 ^ 19tt ^S^S 13£r ^H?-^-*, &^3L 15^ ^Si^S. 

£ l^r %2it}^, ^^^-(11)* ^-§-*}^r *}^^(13)°] ^s\- #^°K17)^ £>g 

2) ^r-f ^(13)^ #^(15)<>1 ^#*H *g^S\^ ^ ^(25)^ ^^H, 

n. 5L7}^ #e.izL ^Bfli- 7>^^ ^^1^(13)^ £<y= ^ zi ^1^^] ^^^4. ^^^-(13)* 
^i^-7> ?i^-^r A o^2|- #^(15)# ^f-^^H ^^(17)o,S. S^cf. ojnfl, 

^^-^ S^tli SAj^al-^- ^-o] ^a. eg 03(25)0^ ^^^7} #^^-(15) 
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■20030020755 %^ Qx}: 2003/12/30 

^Stt ^3-=L& ^(27)^ w>s>}. ^-o] ^ 

^(25) ^oHl «H?-^iL5. ^£4. 

<21> ol2]. ^-o. .g^o] A o >^g). 7l o^ 3711- 7l ^^3=. 

<3<3 (25)^1 H7l* ^MiA^o) ^ ^^^-(13)^ 21^^- ^a]^o> eVcf. *>*1 

nV ^^-^^-(13)^ 2}7j£r *n V -£^l Sl#§>7l nfl-g-ofl ^ 3711- ^A} 

71^ C-lHl^ ^^17> Sl^. 
<22> u^i, HSZL^ #^-1- #ol 71 iflSfl^ Dj^-^S.^ *fl6 , 329 , 666 J^=r ^rL)H ^EflSl 

SH^^l °>Vi ^d^(tip) ^^-8: ^-§-*}Jl Sitj-. S. 2~ %7] ^-^6,329,666^^1 

7l^ ^7}!- 711^^ SAltVcf. £ , ^tHjL 100£- 7l^f, 

102^ sj-^f^q-^-, t2Sl2 114^ ^i^(tip)*, ^-S«Ul 116, 124^ ^^Jl 118 

£ ^(114)21 a o k« 120£- #£3* t-H^-i-, %2x#3L 128, 122^ ^J-^-^^- 

* 126^r tifl^l-i-, ^S^liE. 130-g- ^SZZ.^ ^-g: 7>Sl7jCf. ^ ^ o. f ^w. 

^(102)-g: 7}*)sm *}a} ^ cg-^o] ^^ (118) o. ■£ 1 o| zi^Jicf d) 21-711 

°i hsz^ ^« 4^ #53^. t| o.ofl£ *Hf^(i02)34 Aj-^^ 

#^5V(120)ol ^#*Kr <^ , ^, ^(118, a^o] Aj-«. &#)o] ^^d-. 4^ , H 

SZL*g ^^(130)ol S 1^ ZL^4 n}^ 7 }7lS «}^^olcf. ^, ^^^-(102)^ -S-^flA-1 ^ 
7> ^JL^, Aj-^s^. #^el-(120)-a: -f-^H ^^^-(128, 122) AS Jl^-cf. ^H, 

^ SH^S SAl^W>fil- Qo) <8^(118)<*JH ^^5l$icf7> ^5}- #^(120) ^i^llS. 

<23> ol^Vofl^ Ai^^V ^Aj-^o] ^-^S). 7]^ ^74-tofl ttj-e^ eg <*j Ej-^Tfl ^^S\7] 

rcfl^K^-i: =>l^-7l nfl-g-ofl), #^Hf ^^oflA-l Aj-^5). *^11 4« 0 V05. ^htII 
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1020030020755 <Qx\: 2003/12/30 

i ^ £ 2$\ w-^, 

<24> -S- «^o^ ^Al^s.^- HSZL^ ^ 3.7)1- ^7^ #^ ^ °}i=. ^S}- 7^ ^ 

<25> ^- <U ^Al^ofl O}-^ ^5}. 7 jo^ ^7}-Tr ^1^ ^ ^12^^- ZielJl o]S- Afol 

7fl7flt!: ^-^^ l-^^-ir i^W. #7] a o V 7 ] ^l^^-o) ^tL 7 |- a-| 

3. ^>S.£ ^^-ir ^ A o V 7l ^-^^ #^^V Aj-ofl ^ ^ 0 V 7 i ^]2^1 ^-o] 

Aj. 7 ] *fll#^g- ^5gJf ^A>«-» i^Cf. Aj- 7 | #^£r ^ 

i^-W. ^"71 ^l^^l ^#^1 ^71 #^<2] ^3]«-7> ^ ^ 

A o V 7l ^^Rr ^<>1 ^71-1-4. ^, ^"71 ^-^2]- 

^"71 Tlll^^ 3 2]^, ^ -f" ^« ^ 5£t}. 

<26> o]Sf ^ ^-t£jr}- 7l<^ iAHl ^"71 ^11^^-^ ^#SRr ^"71 #2]^ 
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1020030020755 #^ ^7}: 2003/12/30 

<27> *g*$2\ <Q Efl^ofl 7)*\ ±*}±r ^ #7l ^J=L6flAi <g#*H 1g- 

7}7^ ^l^l^, ^71 ^ll^l^-^ ^A}Jf^ i^#A]-7l^ 7fl^^-l- 
*Hl#^" ^oHl tifl^^ ^^J-, # 7 ) 7 fl^# ^fl-f^ ^"71 ^<?m- #ofl Hfl*l5H # 7 ] 
3^ ^V^l ^#*Rr ^<25}- l-^^sf, #7l #i£s}- #ofl Wfl*l€ ^)12€^ 

<28> <g ^Al^ofl ^O^, # 7 ] ^11^^ ^€-7} "V" q-E^^i 

<29> ^ ^-rgo^ cfs ^ofl ,4 = #^5). 7]^ ^7>^ ( #JjL ^ A> ^ JjL ^ ^ 7 ] ofl O^*}^ 

>fll7fl^ ^5g-*jL £ T^MH <£^SRr ^A>«-» 7 >^H A o V 7l ^l7fl^ £ # 

71 Xll^^e)- #ofl Hfl^^ ^ll^^B]-, ^) ^11^^ #ofl «fl*]£M #71 ^1^^-51 ^--§-^ 7j 
A>^-» in.#Al7l^ A)l27ll^* 7Hb ^2^^, "^71 *fl27ll^f ^ #7l ^2^^^ ^<H1 

«fl^m #^ v *h ^71 #£3* ^Hl afl^^ *fl2*l^M: S^-tVnf. 

<30> ^ ^AHHl flo^, # 7 } *Hl*l^ $-g.jg 7|Apf^ <^2}.^1 cfl§-7> "V" ^o V <?l #£3- 

71^ 

<31> <g AjAHHl ^O^, Aj.71 T^l^nKg. ^^^^ ^ #^^^0] ^ 

f^H ol^^ji, #71 7^1 1711^^1 *}Jf ^^1 ^^-^ #71 ^sH-VsH^^'^Hl £l*fl ^ 
£U, #7l ^1711^^ #Jf ^a> #71 ^vsj-^sl^^ e\n ^€4. 

<32> ^ ^Al^ofl o|olA-l ( # 7 ] ^ 27 fl^Jf o] 37^ #7l *H 1 7 fl ^ B) 

n ^2)5)^ ^ 7^^ 21^14 C-l ^"Cf. 
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1020030020755 #^ <^x}: 2003/12/30 

<33> <2] ^Ajaflofl &o^, Te> Se ^ ^o^ £ *>i+ o]^ ^d^S^JL Ge, 

Sb, Bi, Pb, Sn, Ag, As, S, Si, P, 0, N ^<HH ^q. -ti^^ -i-^ S^-olcf. 

<34> ^ ^Al^ofl olo^, ^-71 ^l^^-gr, °H 7fl^# 7^^^ ^^^^ ^ 

^T^^^Hl-ol o)^uV ^ s ^ AJ-7) oj A ] 7fl ^i«. o^ta^ afl^s)^ .^JjL^ 7g 

^ ^"71 %<&*t ^o)*\4\ ^ ^V-M S]^fl ^ 3 i , ^"71 *fll 7 fl^f ^ ^ ^ 
<35> ^ ^-^^ Hflo^l t^s a c V^5|. 7 ]<* ^ ^ yj-tt^ ayt^} ^^cgnKg. 

^^TT ^ 7fl^S. °1^H^ ^ll7fl^l- 7M£^ ^"71 ^l^olnvo. 5)| E-) ^ f>\5L , ^ 

^1711^ tJa}^ 7>^5L^- ^- 7 ] ^i^o^nv ^ av 7 ] ^ l7fl ^L«. # ^ej. 
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1020030020755 2003/12/30 
<37> *H°*H olo^Ai, #7l ^11 1^^^* ^H-I^Rr #7l ^l^^^" #°fl ^ ^ *V 

^a* ^SKa, #7i v}^el°\] ^#=1 #7l afli^^-g- ^*HH #7l 

afll^nj-ofl a o V 7 ] 7 fl^Sl ^ 7fl^» #7l °H 

7fl ■=?-¥■ SI tb^*Rr #7l ^fll^^ alo)«^ Alz^H #71 #^ 7fl^# ^ 

*}^r 5^ i^-tb^. #^}^T °J^1 SB 5 - 7fl^^-^ #7l 7^^ tfl-g-W. 

<38> ^}<^M 91°]*\, #7] ^l^^sV^r ^^#^S]€"^- ^ ^SH^^^l 3 

f^l^H ^<5}JL, #71 #^- 7fl^Rr #7l #^Bl^°Hl ^^Slul, # 7 ) ^ 7fl^-^r 
#71 ^sKlr^^^H ^^^Cf. 

<39> <g ^AHlofl &<H>H, #7l *fl27fl^Ml 3]^o] ^l7fl^Sl 7fl^JM1 ^iH} 

#71 ^27^^-7} 

<40> <^ ^^HHl o^^A-1, Aj. 7 ) a^^-fc #71 ^12^^- #ofl €2}-#5l-^Sl^ 

nV ^ Af^gjso^ ^ ^-§- i^-SKH, Olufl, A o > 7 ] ^2^^-51-, >^7l #$3* 

#71 ^l2^<£^ ^ #71 ^11^^^- xHlS- sflBl^^- nfl, ^1-71 #2l-^€-^ ^ ^3H+ 

sH^-E-^IE ^Hl sflel^W-. 5&tb, #71 afll^si^-g- «8^*>7l 3H1, #71 7m #<*fl H 

#7l B^fl^l^Eisl ^^^1 *\.7]^°_3, 2fl= ^ #7l H^fl^l^Ei^l = 

o] <3°H ^*Kr ^lltifl^* 1^*lb 3 a^tf. #71 #3H^^i\ ^Sl-#5}- 

^sm^ v , ^12^^-^-, #^5|- ^12^^^ £ ^1^1^-^ ^>^1S. 3flE^^ Jft, II *J 

^*}^, #71 Jil Aj-ofl ^ 2 ^7i^^^ #7l $2&&£<&^, J± 

^ BflBi\^ ^Bl^-l", ^2f#S|-^2l^^ 3flBl^*>^ SflE-1^^ ^12^^-^ id 
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1020030020755 °^}- 2003/12/30 

aW^g- ^^ji, ^oM ti]o>^.^- i^ii-^s. ^fl-^-Ji, <$7] yQ2&&£<&^ 31 

<41> ^s. ^<£6fl Of^ ^-^Sf 71 <>} iX} Wj-^ a_ V£ ^ 7] ^. ^ 

5]S>JL, # 7 ) ^I7fl^ s&6\]*\ igS.Q ^Aj-tLl- 7 M^^ ^ ^fll^^ ^ #71 ^fl^f 
1- ^ *Hl^^M- ^^Jl, ^7] *fll*l^ ^12^ ^71 afll^Sl 

^^1- i^#^l7l^ ^27fl^l- 7>*15L^- ^"71 ^12^^^ sflE^^j-Jl, ^"71 ^fl27fl 

<42> ^ ^Al^ofl olo^A4 ( A o V 7l ^ 2 7fl^Lo} ^1 ^ o] >g- 7 ] ^ l7 fl^w.o^ ^J=L 7 fl^3=Lo} 3 3 ^ 

<43> ^)^}6\) SX°]^, ^71 ^2^^-^-* ^, ^71 ^2^^^- ^Hl ^3^5^^ 

^ ^ ^isH^^bl- t:i ^Aj§>^ 3^ iMi, ^71 *fl2*i^\ Aj-tfis}- ^-71 

^12^^51- ^ A o v 7 j ^i^^-nv^. 5flEi^t|- *L ^7} ^VsH^eV ^ ^^s)-^ s] ^5L 

^Ej^^t}. St}", ^71 ^l^o^^ ^^^>7l ^o)], Aj-7l 7]^. Aj-ofl H^l^t t§ 
^JL, Aj-71 B^^r^Ei* ^£^=- 7^ Aj-ofl ^l^lV^^nV^ ^ ^ ^ > Aj-7] E^^i 

Ei^l cg^^l ^7] 
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*\<LsL 3^r*Rr ^ ^ ^71 H^^l^o] =eflo] ^^ofl ^lltifl^^- ^§Rr 

3 If'U, A oM -tf-SH^^-, ^3HHH33^-, ^2*1^, ^^sl- z\)2^<£ 

^l}*d<£^ ^^5t>ji, ^-71 ^12#?1^^°}-, i±Jl >£<£^, sfi&N^l ^sH^s)^, ^sK+s}- 

J^^, ^7^ ^7flSl^ ^Al^S.^- 7fl A] ^ ^\&°) ^ HtL\ZL ^ 

T^HTfl ApJ-ol ^ig-g ^ olTTJIL o^fl ^S]^*]^ ^Jolrf. 5L^o\] 

$1°]*], ^(Hi^r 2fl^ ^ ^^1-^ ^^-i: 7lsr>7l $1*M ^SM*! 

atb, #(H^ ^)o] Cf^ #(5£^ BV) 71^; "Aj-»oll 54^(2^ <8^^ul) ^^H^ 

^ =L 7 A^r ^ #(£Efe 5]") iE^r 7m #ofl ^ ^ ^ 5E^ ZL# A>oH 

^13^1 711^^ olcf. ^^ofl &^3L^^ ^A^-l- 

<45> £ 3a^ ^- 1 V ^^ <^ AjAHH ^ Aj-^s). ^7>1- 7^2]^ £Al^ ^^£ol 

JL, £ 3b^r £ 3a ^1 ^ ifl^l- ^ £AltV ^olcf. £ 3a^l^, &2i#3L 315 ^ ^i^o^^- 
321^ ^2^^^, 317£- #7) afll 
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££^(315)«fl *g>8€ ^ll7fl^^-#, #^i£Jl 323£r X|2^^^-(321)ofl <g>S^ *)l27fl^ 

», 319tt %^»1Jl 325^ tfigSj- M^g-, ^^Jl 327^ ^2^*, 

320^ -*M *Hl*R-(319) ^ #£5* #^s]-(325)ol 3 S^^fe c g^^- 

zj-zj- 7>sl^cf. £ 3b^^, ^^5: 325H ^ 325Vfe zj-z* ^5}- #^(325)2) ^ ^ 

7}z\?]jl, 319H ^ 319S^ *H 1^(319)21 ^ #-§-^ 3*l-¥-* 

7>s]flcf. 325Vv ^ 325Vs^r z}-z| #i£3}- #11^(325)21 J=L( 32 5V)£) * 

^ 9? 3*} ^3-8: 7>^^1^L, 319Hh % 319Sstt *ll 1^ ^-(319)^1 ^^-(319H)2] 

K^. ^ ^A>^(3i9S)^ ai-h. s.'S-g- z|z| 7|-el7l ji, 300^ ^<*-^ 7>e)^l 

£ 3a» %^^ t £ <£X\d\]o\] nq-s. A o v^gj. ^11^(319), 

#^(325) ^ *1l2*i^(327)^- S^cf. ^1 1^^(319)^ ^11^^^(315) ^} *U 
7fl^(317) ^ *H 1*1 £^(315) ^Il7l]^(317)^ zl ^t^o] # o^q. 7 } 

^ *1^* ^ltbcf. ^, ^ll7fl^(317)^ ^ 7fl^(317U)2l ^-£r zl 3l^ol 

zj-^-JI, ^11711^(317)31 ^ 7fl^(317L)2l ^oltl ZL ^^ol o^^^ 

. wV^^l-Tll ^l^<a^-(315)^r ^ sJ-^J^ el ^ (Si ON, 311) ^ ^J-^ Bl^KS^, 313)°! 

71-^Cf. o] tifl , ^I7fl^(317)2l #Jf 7 fl^w.(3l 7U )^ 

(313H1 ^^s)Ji, ^11711^(317)21 *}Jf 7fl^(317L)^ «^iH^ ^(311H1 ^€4. 
^11711^(317)21 a o t-«. (317U)7 |. ^ A |.^ oi^ ^11^(319)-^ f-§-^ #jjL ^-g- 7>^lcf. ^, 
£ 3b» ^11^^(319)^ ^-*f(319H) ^ ^-i-^ ^A>if (3i9S)l- SL^-cf. 

^^«-(3i9S)^ ^1 l7fl^(317)oll 21^1*>ji ^^«.(3i 9H) ^ *Hl7fl^-(317)2) 5>1^2J ^l^<g 
^(315) -a-ofl $1*lth=K *H 1# ^"(319) 21 ^ig^-(319H)2l S^(319Hh)^ e^}j7 , 
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20030020755 #^ ^a}: 2003/12/30 

^Hf(319S)£] ^ S^(319Ss)^ ^*\*\$X^. ^pf( 3 i9S)«l a o vj=l S^(319Ss)^r 

<47> rfA] s. 3al- #S*H , *H 1^(319) ^Ml ^]27fl^(323)l- ^1*1 ^l2^^^-(321)c»l 

^^IfVcf. ^]27fl^(323)^ ^11^^(319)^ ;g a}-" ( 3 i 9S ) , ^, zz. ^ X^(319Ss)2l 

<48> # ^nV( 3 25)o] ^I27fl^(323)l- ^fl-f^l ^]2^<gBi-(321) ^ 0 M1 ^l^tf. 4^ 

*1 A o Vt £sf #^(325) ^ *fl 1*1^(319) <>1 ^#*Rr <g^(320)£r 1^(319)21 ^A>Jf 

(319S)^1 a^^fl tfl-S-^>^ ^V^-TllCV' ^^^cf. ^1^0.5. £ 3bl- 

°1, ^32)- #^(325)^ ^12^^^(321) ^Ml 3l*lt!r # ^-^(325H) ^ o> 

gflS *\] 1*1 ^-(319)^1 ^J-l-sl ^7>>^-(319S)^l -tfJf i^(319Ss)°fl ^#*Rr ^ 

3Y(325V)-& i^M}. tf'SS* #^ v (325)2l ^3i^-(325V)^ ^11^(319)21 ^-§-^ 

^^(319S)^1 tfl-g-*Rr t§#('y SL^r 31^8 7>^lcf. ^, ^sj- 

(325)^1 ^^«-(325V)^ =L^9\ ^Jf(325HHl ^ocq «lj^(325Vv) ^ JfiL 

^ ^ ^a> (325Ss)# i^t}. 

<49> ufAl 3E. 3a» ^-^}<*), #^(325) ^Hl *fl2*I^-(327)°l ^lW. 

<50> ^l27fl^-f (323)2} 3]^^ ^11711^(317)21 ^ 7fl^-f (317L)2) ^Jitf *)-t}. 

^ ^» cl ^-^17171 ^*1H ^12711^(323)21 7V^^r ^ «>^^>cf. 

<5i> 1^(319) ^ ^12^^(327)^ Hi ^if ^*>^r 51^ #*J, ^ ^if 

Afol^s. o^o^ ZLl-oflAi a^eWe} sr>u|. o^o] 2:^2J ^ Si^. ^cfl, ^ 
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20030020755 #^ <^*}: 2003/12/30 



-2-T§-(NbN) , ^^B)^H)-^-(TiSiN), ^SHir-M^ ^(TiAlN) , ^sj-ti^-Bl fKTiBN) , ^gsH^ 

(ZrAIN) , ^^Bl^#^ti.^l(MoSiN), ^SHhf-^-g-iil J±€(MoAlN) , ^sKJ el^i^f- 
(TaSiN), ^sJ-^nl^-Ej-ig-^daAlN), ^s^HS)-^ ^( T iON) , fKTiAlON) , ^ 

s^^^ 31 (WON), ^s)-A>2l-E]-^( Ta ON) ^ o]^ ^olcf. 

<52> ^T-^sj- #2j*H325)^ ^^0] Te> Se - ^o^ £ ^>q- o]^- ^EH£]Z7 Ge , Sb, Bi, 

Pb, Sn, Ag, As, S, Si, P, 0 f^H ^^51 *>^- <>l# ^Bfl-g S ^-o.^. o] -Lo^^icf. 

<^m^, ^71 2fl^(i21a)^ Ge-Sb-Te, As-Sb-Te, As-Ge-Sb-Te, Sn-Sb-Te, 5A^ 

^i-Sb-Te, 6A^ ^i-Sb-Te, 5A^ ^di-Sb-Se, 6A^ ^i-Sb-Se ^-§- ^ $X^. 

<53> #^^-(325) ^ ^1^(319)°] ^#5^ ^^(320)01 ^7}^7l ^('v 

^1^(319)^- J§-n €^tt £ 3b°ll 2l-#S7l- 7>^7l^ « 0 H>o.S = ^ 

^-^i #^^-(325)51 ^^('V't^) ^«-<HH ^= ^ £7 |. ^^^1 sltf. x%s±X] 

HSZL^ ^-ff-Sj H.711- #<H ^ &t]-. ^*HH ttf^^ ) ^JLZL^ ^(300)^ 7^^SL3, 

<54> 51 4^r ^ ^X\d\)o\] rtf^ av^s)- 71 «^ 7fl=f^ 51*1 ^tf. £ 3a 

°fl -M^l ^5}- 7l^ i^S}- -§^}^ ^1 afll^^ ^7> ^0]^. £ 4 oflA^ ^ 

>dJL 316^ ^^ni- ^ ^3,1 olAi-i-, ^^s. 314^ ^a] 7 fl^l- 7>e)?]cf. £ 4* %^<?> 
^, ^H^^^-OIS)^ ^ 7>x]^ cy Al 7fl^^-(314)l: ^wlW. ^ i^H 

^•1(316)7]- 7fl^-f (314)^ <#^«H1 ^1^ ^1171] ^^-(317)1- *3}$H=k ^ ^ 

3l°H(316)£l #-¥-xr ^*}%7] afl^-^l, *Hl7fl^f(317)^r 51 3a<^l 51^ ^^^1, 
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#jjL 7 fl^(317U)^ ^}o)Aj^ ^6\] tfl ^a>^ zi ^^ol #^<5j-JL, 

7fl^(317L)^ #^(^^ ^jo^o] sBLofi tfl-§-)£: ^o^l ZL 3) ^ o| <^*}cf. 

A <H1^1 ^-8r £. 5 £. 14^ £ 3a ^ .£ 3b<^l iL<^3l i^># 

^ w o^-i- ^^§1-71 ^\£L ^ ^HH^) aj-i^j 7 ]^-o^ ^JE^olt]-. ^ 5L 5« # 

3-^ B^l^CMOSFET) ^1^*>^ 7l^ (501)^1 Tfl 

°lJ= ^(503), dii.2_^ ^^(505s) ^ ^^l<a ^^(50501)^- SL^rRr B^liEi* ^tb^. 
TflolH *J^(503)£- 71^(501) ^^n} <^^tl: «<KK£-S. ^^W. ±2-^ ^^(5055) 

31 HEfl^J <3<*!(505d)£- 7))°)^ ^^-(503) <£4^ ^ cgcrfofl ^s}t}. #71 Tfl^l 

H 3^(503) ^ 71^(501) a}o}c^ TllolB 7fl7fl*]-cf. 

^(507)€r ^1^, ^5^0.3. ^5^, ^^7)^^(CW>) ^ A 1~§-£M ^ 

<57> t}#, ^tiflAj ^ SbH sflc o_ ^S^Vcf. ^«B^i(£^^l L^NH ^)^r 

TllolH ^i^-(503)3f a]^-^ ^ oicf. 3fljE.(509)^ H^^l^E^ 

<3(505sH ^7l^ ^^rfVcf. ^ A^j ofl ^ ^. = <g t}i:}Ai( dual damascene) ^>-§- 
«M ^wfl^i ^ ^^(509)# ^13-° 5., ^^^>^<?!^-(507)^- sfl^*H 

^ sfl^L-g- 7fl^-(509a) ^ <*)7H <^^*>^ i^.^ ^^(505s)* £#^1 ?1 ^-^l-(509b) 
-i- Sl-M^* ui n e |oj ^<^(505d)# ^#^7^ ^Ajo]] 

^^tbcf. sfl = -8- 7l]^^-(509a) ^ €-^*(509b) =L^J1 wfl-^-g- ^ ^ £.^#^5. ^fl 
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y%^3\- *H8*H ^ = (509) ^ §>Jfu|]^^- tg^r}. £^#^5.^, ofl^Efl, 

<58> H)S. = <g cfDj-A] A}-g-*}cx} *>«-HflAi g SeH S}] £1(509)1" >8 $ *1 ^ , ^ 

»^-§r ^SL &cf. ^, ^^^:^^e|(507)# ^B^H <g^(505s) ^ i=efl 

Si °J^(505d)-fr ^^tt °lt- ^-fr-i-fi- *fl-fS.^ ^Hf^^S^ 

(507) tfofl 5L*I#^ ^^*>31 o]» sflE^^H *r £ 

< 59 > cf-g- £ 6* Sffl 2)] = (509) 31 ^«fl^i :=LB]JL ^^^>^^5]-(507) #<*fl 

^11^^^(315)1: <§^^. HV^^Tfl, ^l^^si-(315)^ ^sJ-^r^ej^^KSiON, 311) ^ 
^-^^€-^(Si0 2 , 313)* ^^>^o.S. T^^, ^l^<a^(315) ^Hl 

*fll P>^a.(611)l- ^ ^ ^]rT=f . *fll ^ P>^3(611)^ ££E^liBt ^ 3^*1 ^ o] 

<60> tf-g- £ 7 -g- ^-S*H , *fll ^ p}^H(611H) ^#^1 ^11^^^(315)^ ^ 

« *11>H*H °>2flS z\^o] #±is}±; tfJjL 7 fl^-(317U)«- ^W4. <*{7}*\, 

W>Sf ^-ol ( ^l^<gBV (315) ol ^3^5^ 3 ^(311) ^ ^3^3 ^(313)^ ol^nV 
^# 7>^ AVS]-^ ^ €"^-(311)01 JI ^^sM^^KSll)^ ^ ^Xlnv c*^ 

* ^r, ^ 7fl^(317U)^ ^sH^^-(313H ^€4. ^11^^^(315)^ t 

Tfl *fl?l(Hi^r ^5^5^^(313)^ ^71)^ ^z^] <^sfl ^ficfl, ^ 

AlZ^- -g-ojl^ ^.g.^. ^ clef. ^11^^^(315)^ ^(SE^r #3^-^(313) -L^l)^ 

.iib^H, 3^*1 ^°J: ^1^* ^l^H -tf-f 7fl^-^-(317U)l- ^*>4. 
<6l> 40. £ g# , ^1 ^]z[ n}^H(611)# A}-g-*}a| 7fl^^-(317U)<Hl £l*fl 

^ll^^^-(315)(J£^ ^^sH^-E^ll))* o]a 0 v^ aiz]-*}^ ^^(509)1- 
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A^lfe ispf 7fl^-f (317L)« *g^tH}. ^ 7fl^(317U) £ t}^- 7H^Jf(317L)^r ^l7fl^ 
(317)1- *Hl^eK315)(a=fe ^5}-^l-2|-^sl^^-(311))^ °1^ Aizja. ofl^cfl, ?i 

AlZ^ofl - o}r}. 

4^- £ m ^]1 ^ *}^H(611)» ^T^l ^ 1^^(319)* ^lll7fl^ 

(317) * ^ll^°!^-(315) ^Hl ti>sf ^-ol ^]l7fl^(317)^l 4 VJ f, ^, W 

7fl^(317U)^ 3. ^i^ol #i*>7l ^l^^-BV(319)^r ^ll7fl^(317) i4H ^-§- 

€ ^a>«-(319S)# 7>^cf. ^A>«-(3i9S)^ ZL ^ a^(319Ss)ol iL=-3Ml ^ 

^dl, 'V 7}^*- i^Bl-^cf. ^11^^-^(319)^ ^ ^i:* ^-f^Rr 5L^ ^ 
£^ E]Ef^-, b^^] ) fBjut^ Hl^-#, E]^ ^^A>ol^ ( eV^- 

*T *11l^(319)£- W^l^^CCVD), ^H^p} 7l^^(p VD)) o±^^^ 

(ALD) ^ nv^ ^ «v*j^ A)~g-^ fgAj^ ^ Sa^h ^ ^-H-^V^ M£r, 

^^^(TiN), ^S^iM-OaN), iL^KMoN) , ^sH.2.-§-(NbN) , l^£l^E}t 

(TiSiN), ^^^lw^^CTiAlN), ^^-Ji€-^ ^(TiBN) , ^SHJej^l =.iS^-(ZrSiN) , ^sH^ 
^^^(WSiN), ^SteL-M^CWBN), ^sJ-^Dj^-xl 5.s^-(ZrAlN), ^aHlB^-S-BliLiffl 
(MoSiN), ^SJ-^dI^-S^W-^(MoAIN), ^^sl^^f-CTaSiN), ^i^^Mw^I^t 
(TaAIN) , ^^^^(TiON), ^SH^^HM w*) ^r(TiAlON) , ^^^i^CWON) , ^sRVsf- 
^#(Ta0N) ^ *>M-°lcf. w>^*>7fl ^ll^q-(319)^r Ej-^-^A s tg^^cf. 

i 10* ^1^^(319) ^Hl >fl2^^^(321)-g- ^fctj-. ^12^^^]- 

(321)£ ofl^cfl, ^^71^21-^0. A> _g_^. aV^^^o.^ ^ 7fl4*«fH, 
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^BV(321) ^Hl m ^zj- ^3(613)# A2 +\A ^a(613)^ 1£ e^liSt 

£ %^*H , »12 ^2]" *}^EL(613H] £]*fl ^12^^^(321)* <>1«<H 

^<5H ^x^^c,)^ ^a>«-(319S)^ #JjL S ^( 3 i9Ss)^: i-t^l^ *fi27fl^Jf 

(323)1- ^?V^-. *1l27ll^-if(323)^ 3^£r ^ll7fl^(317)^ ^ 7fl^-^-(317L)^ ^iLt} 

^ £ 12# t^sf^ , m ^ ^3(613)1- ^flTltb ^, ^2}- 1-^^(325) ^ *)]2 
^■^■sv(327)^: <§>Sth=h ^s\- #l3^(325)£- «>^ol ^>!-7ll -y 

«>^# 7>^1 *ll27fl^(323)* zi <#^£| ^]2^^^-(321) ^Ml ^^^t^-. uj-e}- 

#H^(323)^ ^I27ll^(323)l- ^^(325S)s* ^12^^^(321) >M 

^ ^^^(325H)^L ^-g- :g ^ oicf. £ol ; ^1^(319) ^ #^(325) 

ol ^(320)^ ^Vl-Tfl, ^, ^s}-^ "V ^o v * M-^^flcf. 

A o v ^5l- #^(325)^ Te, Se ^ ^<H£ *W ^s\Jl Ge, Sb, Bi , 

Pb, Sn, Ag, As, S, Si, P, 0 #<^i ^ °]-# 2fAS <^<H^14. 

^l^icfl, ^"71 ^-1^5}. #^BV( 12 i)^. Ge-Sb-Te, As-Sb-Te, As-Ge-Sb-Te, Sn-Sb-Te, 5A^ Q± 
-Sb-Te, 6A^ ^i-Sb-Te, 5A^ Q£.SbSe, 6A^r ^i-Sb-Se ^ ^S7il sl^l-g- ^ 

^12^^(327)^ Hi ^-B-^ ^i ^» ^-R-S}^ 

A 1 ^€ ^>M- S^r oj^-ol ^ o)a)- cf#^o.S t 
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<68> y>^-3ls>7ll ^I2^i ^-(327)^8- ^SfElBf^-nl-ol ^ S oj^nVo^. ig ^ 

4. 

<69> cf-g- 3E. 131; *S*H, *H2^sV(327), #^(325), ^2^^(321) * *fll3i 

^-sv(319)^ *Hljg. <^*b *m ^Sj- 71^ ^ ^*Vtf. 

< 70 > ^eh^ o.s., *H2*l^(327) ^3teb3Hle|^ ^ ^VsH^^Kg- ^}-^ AS 

<7i> -g-^-g- ^wfl^l ^12^^-^(327), #^(325), 31)2^ £^(321) 

#^r^^^(617)-g: sflE-^H ^^^^ ^} 2 ^^ , ^, *1l2*i^-(327)* h^^]f]^ *]°\^; 
(619)* ^ ZLfi tj-g-, tilo>^(619)* ^-^lb^^^-(61) ^Ml £^1-^* 

^<?}JI o)m. ^ z\)2£^r -S-^(621)* ^^tVcf. ofl^tfl , *fl2*l^- ^(621)£- ^ 

^€ ^ &i=K 44, ^12^^- ^(621) ^ ^-¥-#^^^-(617) «fl^#^* # 

^>ZL o]§ sfiEi^H ^tifl^ (623)* ^-*f*fl^(623)£r 

<72> o^7H, ^"^^^^-(617)* *§^-5}7) *H 7]^ |^ £_3L*}7) JijL^ 

^^M: 3 ^r5L <^m^, iLJL^^ ^sH=}el^(Si0 2 ), ^^^^(SiN x ), ^ 

^^^(SiON), ^rS)-^^^-(AlOx), ^^^(Ti0 2 ) ^€ ^ 

<73> OV^ ^Al^ol]A-l £ 8 ^ ^ll7fl^-^-(317)^ AlZ^ ^ Ojtij-^ ^Z}^- ^> 

^^^cf f>}x)*} t zi tiVcflS ^ £ ^cf. ^, £ 15°fl 



42-21 



20030020755 2003/12/30 

£o] t afli a}z}- p}^H(611H1 2]*fl *m^«?i«K(315)* °l w o v ^ ^^*>^ 

°J^1 ^ 7fl^(317L')# ^th}. nf* £ 16* #S*H , *>■¥- 7fl^(317L')» *g 

W «HlH3 ^* ^*3*H 7 fl^F-f (317L')S] ^A>^]711 H ^ 

4 3l^o] ^ 7>^O^i=. Aj-tL 7 fl^(317U) ^ ^1 7fl^(317L')^ *Hf, ^, 

7fl^(317L)S o] =Lo]^| ^1711^(317)71- ^^cf. ol^A-1 £ 9 £ 14# &2i*}^ ^ 

< 74 > ol^l £ 17 Lfl^l £ 20* %^^>^ £ 4^1 H^^l aJ-^ Hj-^ofl 

tfl^lH ^* <&*\ w 0 V^4 ^.o^ tfltrflA^ #^-^0] A^^g. ^^^d-. 

< 75 > ^ £ 17* B33*1^E1, ^^^^^-(507), ^ 3fl^(509), *Fi^fl^* 

^, ^11^^^(315)* °1<>H, ^11^^^(315)* sflB^H ^ 3fl = (509) 

1- i^#7l^ ojAl ^i7fl^(317 , )# ^tb^f. ZLfl 4* ^I7fl^(317') ^ ^l^^ 

(315) ^£^(316')* 

<76> Cf-g- £ 18* #2:*H, ^2H°H ^^^(316')* Ojwj-Aj Al^C^ oj A ] ^fl^Jf 

(317') °J=#^^1 ^ i2)l°H(316)# ^tb^-. nq-e)-, ^ ^0]^ (316H1 s]*iH 
I7fl^(317)7> ^^^q-. ^ ^5llolA-l(3i6)^ zl ^(316Us)^ Ti^JL ^(316Lv)^ ^ 
^lolcf. <4^, ^11711^(317)^ ^(3i 6Us) oil o^fl z\^ o] #^*>^ 

7fl^(317U) ^ ^ +s\]o]x\<>) ^(316LvHl 2]*fl <^tb ^ 7fl^(317L)S. ^ 

^ € ^ 5M. 

<77> o_ ■£ g ^ £ u# ^^-i-^ ^, £ 19# #2: 

*H. ^11711^(317) * ^11^^^(315) ^oHl ^11^^-^(319) ^ ^2^<d^-(32D* ^ 
^tbi=k #^tb £ol ^11^^-^(319)^- ^-*€ ^Pf(319S)-I- 7}:*}t)-. ^Hf- 
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(319S)tt ZL S^(319Ss)ol 'V *}^* M-B^t}. o}o]*] ^2 ^^(321) ^H] *1]2 ^4 

*}^H(613)-& *H2^*K32D* °l w o v ^ ^11^^(319)^ ^ 

*PM319S)» *H27fl^?-(323)# ^^*V4. 

tf-g- 5. 20* t^sH , A2 °>^3.(613)1- #^(325) ^ ^12 

£^(327)* ZL5| cf-g- ^12^^-^(327), ^2}- #^^ v (325), ^12^ 

^-(321) ^ ^1*1^(319)* *}efl5. 5flE^^>o^ <y^*V ^ Aj-igg). 7]^ 

M-^l ^ ^Bfl^ ^ + ol^- ^olcf. 7 fl 
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1] 

A oM ^#*Rr *fl2*l^hg- JE^-fe 7]^ 

2] 

^2}- ^nVoj AV 7 ] cA-^y) „ V „ 3^3. uf-E}^ 7 | 

<3 ^7>. 

3] 

»1 l %H1 &<>H. 

A o V 7l ^A>«-ofl ^71 ^«.ofl ^nVofl o]*fl o]^5]ol 

4] 

I7fl^ tfl^] ^ #7] 2fll7fl^f 4]^*) ^71 ^l^<gBl- ^ 7>^H; 
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^oHl afl^sH #7] ^l^^l #7l 3*V¥-S ^#^71^ ^I27fl^ 

#7l *fl27fl^- ^ #7} ^I2^<a^ A oH] «fl*l=l #>£3}- t-^; 
5] 

6] 

71 *fll7fl^f ^ ^ #71 ^sH^^^Hl ^*fl ^SU, #7] ^ll7fl^ 

^ #71 ^sHIsl^Hj £]*fl ^JS^ #^3>}- 71^ ^7,}. 
7] 

^1 4 %H1 &°H, 

#71 ^127H^S1 ^7] ^1711^^ ^ ^ifofl SlSfl ^S^TT *>Jf 7fl 

^-¥-^1 r-l ^ AJ-^^ 7 ]<3 ^-7f. 
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8] 

9] 

A o v 7l ^-^2)- Te, Se ^ *>M- ^d^SlJl Ge, Sb, Bi , Pb, Sn, Ag, 

As, S, Si, P, 0, N #<HH 3<HS. *>M- ol# S ^oi Ai-^sl- 7)^ ±t\. 

10] 

S\JI, ^7} ^17^^ -31 Aj-71 -^ojT.^ ^W. -3)J=Lofl ^ 

11] 

*11 10 5a°H, 

^"71 *1)27fl^f^ Z\^£r ^7) *fll7fl^M1 ^ ^ ^^-cfl ^ ^ ^ 5] - ^J=L 7 fl 

a| ^ jar* c] ^ ^jrj. ^ 
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12] 

^71 ^117H^^- ^<HH $-§-^ ^A>«-» 7}7l£S ^l^cgnl. ^7] *ll 1 7fl 

^ 0>} 51 ; 

-*7l ^27fl^-Y« ^7) *])2*4<£^ #^5* M^-g- 

^Vxr #^3- 7l^ ±7.} ^ ^ . 

13] 

12 %H1 

^71 ^fli€^^ ^Ml ^ 4iat S^ui, 

71 ^ 7fl^» ^^*>J1, 
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#7] #Zf nf^H^l -8-71 #-*f 7fl ^ *HM ^l^^nV^. o] ^ Al 

^"71 <5>-^ 7H^-fl- ^*H=r 3* #^S> 71^ ±X\ #«j. 

[^T^ 14] 

*H 12 ^Hl &<H>H, 

#7l ^l^^Bl-i- sflB^Hr 

#7l afll^^ A oHl ^ n>^aLl- $#*}JL, 

A o V 7l ^ ^\^3_6\] i-^^ #7] ^l^o^Kg- olw o >Aj *}Zj-S>ct| # 7 ] ^fll^^M 

A oM <5>^- 7fl^M] ^Tj^g- oJ Al ^j=L 7fl ^p.a.s ^^jl, 

#7l ^ 7^^-51 #Jf# tlr^Rr #71 ^l^eV^l tilol« 0 V^ AlZl-^ol 

# 7 j #J=L 7fl 3_-&i5}S), #^is}±r <^1 ^ 7^^ #71 0>}^ 7fl^Jf 

tfl-§-*Rr #^3)- 71^ i7} 
15] 

^ 13 ££^=r 14 %H1 $a<H^, 

A o V 7l ^1^^^ ^^-#21-^51^-51- ^ #5)-# 51 *}$)^ ?A^X\7}o] t§^f>\jL, 
#71 #^ 711^^ #71 #5l-#5l^nVc 1 l ^#SlJl, #71 ^ #7l ^2>#5f 

#i^n}-oll ##3}- 7 ]<% «g# wj-^. 

16] 

12 %H1 &<>H, 

^"71 ^27H^3l 2$%o] #71 ^l 7 ll^a.^ #71 711^-21 C] # 

71 ^I27fl ^7> ^3^r #^2> 71^ ^7} t§# « o V^, 
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17] 

*H 12 *<H1 &<H>M, 

#?1 ^2*1^* ^, #7l *\}2&^ #o« ^sj-^V^e)^ * #sH^^ 

* 3 ^g#*Rr ^* 5L^-*}J1, 

#7l ^12^^-, #7} ##3}- #7l ^12^^^" ^ #7l ^ll^^BV* ^g,]^ ^ 

H^t ^, #7l ^sHa^ ^ ^sJ-^Vsj-^Sl^^S ^Alofl 3flE^^ #^ 7}^ ^ 

18] 

17 *<H1 5a<H*i, 
#?1 ^ll^^^-* ^^*>7] ^H, 
#7l 7]^h >S-ofl H^^liEil- ^sVjl; 

#7] H^l^l- £51^ #71 71^ #°fl ^1^?1^^^* ^^*>^; 

#71 E ^^]^ E ^ ^.^^ ^^oll ^#§>^ 3fl^ ^ #7l H^H^l^ElSl 

= 31*1 <^oii %^*}t= ^liaii^* ^#*Hr 3* 3 iW^L, 

#71 #^Bl€-s>, ^mi-SH^^, afl2*l^q-, #^2}- #^<4, ^12^°!^- ^ ;*fll*i 
^#*Kii; 

#7l jijr #<H1 ^l2#?v^^^-# ^^*>^i; 

#7l A2%^^, £<&^, sflEl^^ #5l-#5l€-^-, ^#SK=3Bl^^8: 4 Ei^ 

*H sfl^£ ^12^1^-^-g: ^#^1^1^ wl^>l-# ^ ^ Ji ; 
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#7l *fl2f^M<£^ ^"71 #ofl afl2nfl*i-g- ^*Rr ^ 3 £^-SRr ^ 

7)<* ^7} w 0 V^. 

19] 

A J-7l ^l^^* CJ A ] 7 fl^ft- 

^ #-¥" ^^1 2]*fl ^ 3 ^ 7fl^ ^ ^^^1 <5>^f £j*fl ^Sjfe- ^ 7fl 

^7) ^ll7fl^^- #6|H 3*H«-* 7M£S ^-7] ^7} *fll7fl^ * #7l ^1*3 

^7} *fli#^ #ofl ^2^°!^-# 

A o V 7l afll^^ ^"#21 ^H 1 -* i^#Al7l^ ^l27fl^# 7WE^ ^-71 ^2^^^* 

-JM *fl27fl^f ifl-SjL ^ ^"71 #°fl #^^ V * ^^^>Jl; 

#71 *H2#^\ #7] #71 ^12^^^ ^ ^-71 ^ll^^-BV# jrflE^ 

^*Hr 3* S^Rr #^2}- 71^ ^> ^ aj-^ 
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[^t 1 * 20] 

*H 19 ^Hl 

71 »l27fl^^-7> ^^TT ^-^^ 7}<% ±7.} 1%^ 
[^^J- 21] 

t\) 19 Si^H, 

^7} A2^^\, ^7) ^3S[ Aj. 7 l ^ 2 ^^n| ^ ^Vy] ^l^^-nVA ^ 

22] 

^1 21 

^"71 1 ^ ^ ^ ^ §>7l # oil , 

^7] 7}3& #ofl *g^*Kn; 

A o V 7l §51^ ^"71 7)^; ^-ofl ^lf^*^^ ^<5KlL; 

J=efl°] ^ofl ^liafl^^ *§^*H=- y A o_ ^ ^^fji, 
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^7} A2%7^^ ^ # 7 ] 51*11-^ ^Hl ^2tifl^^- ^*Rr 3*-g- eH i^-^ ^ 
2]- 7l<^ 4i7> ^ aj-ig. 
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